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In tite Claims 

Please cancel claim 1. 
Please rewrite the pending claims and add new claims as follows: 

1 . (Currently Amended) An apparatus for detecting the presence of 5«ite*le crystalline 
material in its in-situ growth environment, comprising: 

a crystal growing incubator having opposing first and second sides and 
multiple crystal growth environments : 
an X-ray system, comprising: 

an X-ray source disposed adjacent to said first side of said crystal 
growing incubator, where said X-ray source is configured to irradiate 
ciystalline material grown in each of said crystal growing incubator growth 
environments ! ^ 

an X-ray detector disposed adjacent to said second side of said crystal 
growing incubator, where said X-ray detector is configured to detect the 
presence of dififracted X-rays from crystalline material grown in said crystal 
growing incubator; and 

a positioner that nositions said X-rav svstem and each of said crystal growth 
environments relative to one another 

such that in use, ot>rotallin B matorial gro^Ti in ooid incubator oan bo idontifjod and 
scr ee n e d for suitability by caid X rQ > ^ Gyctom, thereby, facilitating tho inor e aged 
ye producibilily of guco e ooful cr^rgtal growth e xperimonta . 

2. (Cancelled) The appamtug of olaim 1, further comprising a pogitionor that pogitiona 
said incubator and caid X my oyst e m reiativo to oaoh other. 

3. (Original) The apparatus of claim 1, wherein said crystal growing incubator is a 
sample holding tray that is configured to grow crystals therein. 

4. (Original) The apparatus of claim 1, further comprising an imaging system disposed 
adjacent to said crystal growing incubatorj where said imaging system detects flie presence 
and location of crystals grown in said incubator, such that in use an X-ray beam emanating 
from said X-ray sourc is accurately aligned with crystals detected by said imaging system. 
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5. (Original) The apparatus of claim 1, wherein said X-ray detector is selected from a 
group consisting of: a charged coupled device (CCD) camera and an imaging plate system. 

6. (Original) The apparatus of claim 5, wherein said imaging plate system is a phosphor 
plate imaging system. 

7. (Original) The apparatus of claim 1, wherein said X-ray detector con:?)rises a detector 
that provides high sensitivity and a rapid readout. 

8. (Original) The apparatus of claim 1, wherein said X-ray source emits a 
monochromatic beam of X-rays consisting of CuKft radiation. 

9. (Original) The apparatus of claim 1, wherein said X-ray source emits an X-ray beam 
with a focus size of 200 microns or less. 

1 0. (Original) The apparatus of claim 1 > further comprising a transmitter that transmits 
information associated with said difiGraction pattern to a remote location. 

1 1 . (Currently Amended) A method of screening for fiwlable crystalline material in its in- 
situ growth environment said method comprising the steps of: 

identifying crystalline material in i te-» « situ growth onvironm e nt at least one of 
multiple in-situ growth environments: 

for each insitu growth environment having crvstalline material: 

aligning sa id crystalline material and a X-rav system with one another: 

and 

irradiating said crystalline material in said insitu growth environment 
with an X-ray beam from said X-rav system: 

detecting a diffraction pattern from said ciystalline material t-end 
scr ee ning caid oiygtallino material for suitability bacod on oaid diffraction 



12. (Original) The method of Claim 1 1 wherein the crystalline material is comprised of a 
group consisting of: a crystalline powder, a microciystal, a single crystal, and a plurality of 
single crystals. 
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13. (Original) The method of Claim 1 1 wherein the dif&acti n pattern is comprised of a 
group consisting of: a powder difftaction pattern and a pattern of X-ray difl&action spots. 

14. (Original) The method of screening for crystalline material according to claim 11, 
further comprising^ prior to said irradiating, positioning said crystalline material and said X- 
ray beam relative to each another, such that said X-ray beam accurately aligns with said 
crystalline material. 

1 5. (Original) The method of screening for crystalline material according to claim 1 1, 
further comprising, prior to said iiradiating, determining the presence of said crystalline 
material in said in-sUu growth environment. 

16. (Original) The method of screening for crystalline material according to claim 1 5, 
further comprising ascertaining the location of said crystalline material in said in-situ growth 
environment. 

17. (Original) The method of screening for crystalline material according to claim 1 6, 
further comprising storing the location of said crystalline material. 

1 8. (Original) The method of screening for ciystalline material according to claim 1 7, 
further comprising positioning said crystalline material and said X-ray beam relative to each 
another based on the location of said crystalline material, such that said X-ray beam 
accurately aligns with said crystalline material. 

19. (Original) The method of screening for crystalline material according to claim 11, 
fiirther comprising, prior to said iiradiating, positioning said crystalline material and said X- 
ray beam relative to one another, such that said X-ray beam can accurately irradiate said 
crystalline material. 

20- (Original) The method of screening for crystalline material according to claim 1 1, 
wherein said method further comprises the initial step of growing crystalline material in a 
growth environment 
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21 . (Original) The method of screening for crystalline material acconJing to claim 20, 
wherein said growing further comprises producing crystalline material in said growth 
environment by a method selected from a group consisting o£ a vapor diffusion method, a 
hanging-drop metiiod, a sitting drop method, a dialysis method, a microbatch method, and a 
gel crystal growth method. 

22. (Original) The method of claim 1 1 , wherein said mediod is performed in space. 

23 . (Original) The method of claim 1 1 , further comprising determining whether said 
crystalline material is a protein crystal. 

24. (Original) The method of claim 1 1, fiirther comprising determining whether said 
crystalline material is a salt crystal 

25. (Currently Amended) A method of screening for wkable crystalline material in its in- 
situ growdi environment, said method comprising the steps of: 

growing crystalline material in a crystal growing incubator having muhiple 
crystal growth environments : 

placing said ciystal growing incubator into a positionen 

determining the presence of said crystalline material in at least one of said 
crystal growing incubator growth environments : 

ascertaining the location of said crystalline material in said at least one of said 
crystal growng inoubtttor growth environments: 

storing flie location of said crystalline material; 

for each crystal g rowth environment having crvstalline material: 



relative to each aaeto other based on the location of said crystalline material, 
such that an X-ray beam emitted from said X-ray source accurately aligns with 
said crystalline material; 

irradiating said crystalline material with said X-ray beam; 

detecting with a X-ray detector, a difiraction pattern from said 
crystalline material; and 

oorooning said oryotollino material for ouitability baood on Gaid 



positioning said crystal growing incubator and an X-ray source 
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dif&ttotion pattom ; 

detecting said diffraction oattem generated fro m said irradiating . 



26. (Original) The method of Claim 25 wherein the crystalline material is comprised of a 
group consisting of: a crystalline powder, a microciystal, a single crystal, and a plurality of 
single crystals. 

27. (Original) The method of Claim 25 wherein the diffraction pattern is comprised of a 
group consisting of: a powder difjfraction pattern and a pattern of X-ray dif&action spots. 

28. (Original) The method of claim 25, wherein said crystalline material is re-positioned 
relative to said X-ray beam while said X-ray beam remains stationary, 

29. (Original) The method of claim 25, wherein said method is performed in space. 

30. (Original) The method of claim 25, further comprising determining whether said 
crystalline material is a protein crystal. 

3 1 . (Original) The method of claim 25, further comprising determinmg whether said 
crystalline material is a salt crystal. 

32. (Previously Presented) The apparatus of claim 1 , wherein said X-ray detector 
comprises a CCD camera comprising a phosphor screen. 

33. (Previously Presented) The apparatus of claim 32, wherein said phosphor screen 
achieves at least 4 to 8 line-pairs per millimeter resolution. 

34. (Currently Amended) An apparatus for detecting the presence of crystalline material 
in its in-situ growth environment, comprising: 

a crystal growing incubator having opposing first and second sides, where the 
crystal growing incubator includes an array of crystal growth environments; 
an X-ray system, comprising: 

an X-ray source disposed adjacent to said firat side of said crystal growing 
incubator, where said X-ray source is configured to irradiate crystalline material 
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grown in said crystal growing incubator, and 

an X-ray detector disposed a<^acent to said second side of said crystal growing 
incubator, where said X-ray detector is configured to detect the presence of difftacted 
X-rays from crystalline material grown in said crystal growing incubator; 

a positioner configured to sequentially align each of said ctystal growth 
environments and said X-ray system with one another^-and ^ 
such that in use, crystalline material grown in said incubator can be screened 
suitability by said X - roy oyotomi th e r e by, faoilitating to facilitate the increased reproducibility 
of successful crystal growth experiments, 

35. (Previously Presented) The apparatus of claim 34, further comprising an imaging 
system disposed adjacent to said crystal growing incubator, where said imaging system 
detects the presence and location of crystals grown in said incubator, such that in use an X- 
ray beam emanating from said X-ray source is accurately aligned with crystals detected by 
said imaging system. 

36. (Previously Presented) The apparatus of claim 34, wherein said X-ray detector is 
selected from a group consisting of: a charged coupled device (CCD) camera and an imaging 
plate system, 

37. (Previously Presented) The apparatus of claim 34, wherein said X-ray detector 
comprises a CCD camera comprising a phosphor screen. 

38. (Previously Presented) The apparatus of claim 37, wherein said phosphor screen 
achieves at least 4 to 8 line-pairs per millimeter resolution. 

39. (New) The apparatus of claim 34. wherein said ciystalline material is a protein 
crystal. 

40. (New) The apparatus of claim 34, wherein said crystalline material is a salt crystal. 

4 1 . (New) The apparatus of claim 1 , wherein said crystalline material is a protein crystal. 

42. (New) The apparatus of claim 1 , wherein said crystalline material is a salt ctystal. 
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43. (New) The apparatus of claim 1» wherein said multiple cxystal growth environments 
form an array. 



■ DRAFT 
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